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ýȋǴǻȹȱĘɫȢɃɗǸّࣶǤþݰҶǼǘǘȘȏǻǻ T-NුङࠪԬল૷ 3.0 kg-N/m3/dȟਅ
ýࣶǦȘǠǵǙǴǚǬÿȋǬþ15 lුǻ౪࢏౱ȟܺǰǬࡱٖบ؟પ࠾ֹɪȢȯȿǴǼþ3ɶרǵ












































































































































ĂϳशࣸయӐվࣶࠣ, 2005உ, 75ൎΥ, ௤৩Цǻμࣵގ਱ऀಞ֬ߦǻ౔ϥĂۚऀĂॵ߾
Ăӓ౫վ, 2005உĀ70ൎΥ, ĦѶħցߑЭ௧ȨɳȸɋȢɪɳȰ
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ɗɭȻȹǻѐต
(2) ߅৻׾ԤĦĦѶħȗȒǓǨǚħ, 2005உ, 1049ൎΥ, ϑ୨ܬଚ൚ǻ૊ෟࣵଗǸҸǦȘ׾Ԥ
(3) ߅৻׾ԤĦցߑϑ୨சդ׾ԤȻɳȿĘħ, 2005உ, 750ൎΥ, ฿ܬܶǢþ࢓ౠܶǢଗൔฆෟɐȤ
ȪɞȹǻࠉҤĂฆෟȷȹɆɠǻЭ௧
(4) ߅৻׾ԤĦցߑϑ୨சդ׾ԤȻɳȿĘħ, 2005உ, 300ൎΥ, ୪ցߑ௢܂਱͐ǸǗǞȘȼɭȨɟ
ɃȷɧɳֹȫȹȱĘɉฆෟȷȹɆɠǻЭ௧
(5) ߅৻׾ԤĦĦୄħϮњӹ߿ࢠՙӟٳħ, 2005உ, 130ൎΥ, ࡒ੓௎ǻ୹ܲ௧ڐǸȕȘ̪ϥǴɗɭɐ
ȤȪɆȣȯȹْϰǻژǑݦอǻअনǸҸǦȘޒෟϡ׾Ԥ
(6) ߅৻׾ԤĦցߑૣӹЭ௧ĦѶħħ, 2005உ, 117ൎΥ, ஫ȷɭɃɗΛԘȀӪьвசܬಞǘȖǻ஍อ
ෟȨȿɎĘɫअনǸҸǦȘ׾Ԥ
(7) Ϯњӹ߿ࢠՙੴࣸ఩Ħ֡മ৫њ৩౓ăৰशरऀħ, 2005உ, 3420ൎΥ, બޑӟ஗ǻఱऀಞњૈ౔
ϥǵТॗӹ߿ǻ׹ଠ
(8) Ϯ׾఩ĦӐఏ׾ԤA, ৩౓ăৰशरऀħ, 2005உ, 90ൎΥ, ғѥબૃǻఱऀಞॷǗȕȀ৩ޥ௷τ
׉ǻЖग
(9) Ϯ׾఩, 2005உ, 170ൎΥ, ࡒ੓ࢄฝ஫ΛරْฆෟǻǬȎǻ٩߀ᔢѪࣶࣵಠǻЖ൰
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(11) Ϯ׾఩, 2005உ, 90ൎΥ, ࡒ੓௎ǗȕȀࡒ੓௎ǘȖअনǤǬࢆনࣇǙරǦȘɞȦȹ؟ֻ߀ᔢǻণ
ࢍ෬ࣱӟࠦǻЖ൰
(12) ٟњಊϮњ׾Ԥࣶࠣ, 2005உ, 180ൎΥ, ࢄฝ߂ௌ߂अনٟસǘȖ஭߾ǢșȘ௧ڐ஫௎ǘȖǻ஍
อෟȢɫȳĘɫǻऀܬ
(13) ׾Ԥ࠵๑఩ĦȤɳȻɳɆȣɖħ, 2005உ, 150ൎΥ
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դϡ
(15) Ղଭ׾ԤĦ൨ଅ߂নĦѶħħ, 2005உ, 400ൎΥ, ࡒ੓௎ǘȖǻӟ஗ࣵͣอĂ࢓ౠǻЭ௧
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2) ৰशࣾĦ৩౓ħ.Ӑఏ׾Ԥ (A) (2)͔ఄ.ಳࣶ 14ĝ17 உ૷ý 53,040 (ऱΥ).
Ĳර൰ЦғѥҤՉǻЗಒĂͅݯೱ܊ǸҸǦȘ׾Ԥĳ












































½PHB ݣϡࣵਈ੄ۭչ K2F ѶǻਓฑǸّࣶǤþǪǻҤՉ࣏Ă஭࣏ࠖซȅǻ૊ෟϨ஗ࣵǙݸǢș


























































ƛưǚࠟǇƧº໩ࡣƶ 5’र໙Џƶѻ֏౴༞ǚӕ৖ƟƧڤү¹ࣺƲƗưǊ P450arom Ћஞ
ࠃƳƷ 2 ȱࣗ¹MIS ЋஞࠃƳƷ 1 ȱࣗƶ Ad4 ౴༞(஛࡛Пࠃ SF-1ǌ LRH-1 ƔڤݜơǓ౴
༞)Ɣ੻޲ơǓࠧƔฯǑƓƳƲƫƧºƥƛƯ¹ڤݜౖǚ࠮ƬƓƱƎƓଳǁǓƧǉ¹ȍȤȜ
SF-1ǆƧƷ LRH-1ư Ad4౴༞ƔڤݜơǓƓƱƎƓǭȦǲȐȃǝǾǶǟǚພƌƮӕ৖ƟƧº
ƥƶڤү¹P450aromЋஞࠃƶ 2ȱࣗ¹MISЋஞࠃƶ 1ȱࣗƶ Ad4౴༞Ʒ¹ȍȤȜ SF-1ח




















































¸¸¸(A): P450aromЋஞࠃƶ 5’र໙ЏƳƒƙǓ Ad4౴༞ƶڤݜౖ
¸¸¸(B): P450aromЋஞࠃƶ 5’र໙ЏƳƒƙǓ Ad4་ࠨ౴༞ƶڤݜౖ
¸¸¸(C): MISЋஞࠃƶ 5’र໙ЏƳƒƙǓ Ad4౴༞ƶڤݜౖ
˅ȍȤȜ঴ൟҠƳຌƐǓ p,p’-DDEƶы؜
¸ȍȤȜ঴ൟҠƳƒƙǓ p,p’-DDE ƶы؜ǚฯǑƓƳơǓƧǉ¹XX ȍȤȜǚݗ঎Ҝ໊ࣕ
ƳǐǒງǀưൟҠ຃௮Ɵ¹঴ൟҠ࠯֛Ƴ p,p’-DDE ǚேຌƟƮງҠƔຫরƝǔǓƓƱƎƓ
ଳǁƧºධ඲Ʒ¹ష༛ 37-100షյ¹27ஶࠥАҟƯ p,p’-DDEǚ 0¹10¹100 µg/gࠥ໬ƶ౔
ஶƯډܔேຌƟ¹ష༛ 300షƶ঵׸ƶ঴ೝǚଳލƟƧºƥƶڤү¹p,p’-DDE౔ஶ 0¹10¹
100 µg/g ࠥ໬ƳƒƙǓງƶԥݜƷ¹ƥǔƦǔ 73.3¹25.0¹16.7ĊƯƊǒ¹p,p’-DDE ƶ౔ஶ
ϴ੻இƳງƶԥݜƔۑࣺƟƧ(ই 2)ºƛƶƛưƓǑ¹p,p’-DDE Ʒݗ঎Ҝ໊ࣕƳǐǓງǀƶ
঴஛՘ǚຫরƝƣǓƛưƔൟƓƫƧºǆƧ¹ష༛ 100షƶিौਈƳƒƙǓ঴ൟҠշ༫Ћஞ
ࠃƶದ۔ǚ RT-PCR ƳǐǒଳǁƧºƥƶڤү¹27 ஶࠥАǚ݉ƫƧ XX ȍȤȜ(3 ۛઑ)ƶি
ौਈƳƒƌƮƷ¹ơǁƮƶۛઑƯ P450arom Ћஞࠃƶದ۔ƔీǉǑǔƢ¹MIS Ћஞࠃƶದ
۔ƔڸࢽƝǔƧƶƳઓƟƮ¹27 ஶࠥАҟƯ p,p’-DDE ໊ࣕǚ݉ƫƧ XX ȍȤȜƯƷ¹2 ۛ
ઑƯ P450arom Ћஞࠃƶದ۔ƔڸࢽƝǔ¹ƥƶۛઑƯƷ MIS Ћஞࠃƶದ۔ƔీǉǑǔƲƓ










































































































































(1)֏೎ڽף(B), 2002-2005ై, 300ญѤ(൲঵ 17ైஶൟ)!ুۍެභƶۑঝൟ༡Ӭࠀ֞ܲ
(2)ඹӍڽף¹2005-2006ై¹210ญѤ(൲঵ 17ైஶൟ)!íઑެභƳઓơǓۑঝൟ༡ƶ຃௮î
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Organochlorine contaminants in human adipose tissues from China: mass balance approach for
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ȚȠȤÓըຫর൝ࡐȖȝȨǫƷȜǻǦ঴ൟҠӄ୷ƳƒƙǓিौެභƶ੢ौƳഁঅƯ



























































































RT-PCR ඲ƳǐǒƛǔǑƶЋஞࠃƶದ۔໷ǚଳǁƧưƛǕ»2 ࡾƶ FtsH ЋஞࠃƷୋऺीઙ
ƯǊದ۔Ɵ¹ߡࡾƶڠහऽڨƳƒƌƮǊۉଙƲ඄ҠƷǇǑǔƲƓƫƧºГධ¹ຢ໻ઑǭȉ








































































(1) Kimura, T., Tanaka, Y., Hanada, K., Takio, S., and Saito, A. (2005) Cryptic polyadenylation of
transcripts of an RNA virus gene introduced into tobacco plants. Biosci. Biotechnol. Biochem.
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Takano, H. (2005) Isolation of mutant lines with decrease number of chloroplasts per cell from
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ऽЦ ऽЦۛࡱಊ ғѥ ऽЦ ऽЦۛࡱಊ ғѥ
/777உĦಳࣶ//உħ ౪൰ ౪൰ ౪൰ /777உĦಳࣶ//உħ ౪൰ ౪൰ ౪൰
0...உĦಳࣶ/0உħ0..ĝ6.. +++++ /0ĝ/4 0...உĦಳࣶ/0உħƗרϠࠊ +++++ ׬ग़Ǹऀ͑
0../உĦಳࣶ/1உħ/3.ĝ0.. +++++ 4ĝ/. 0../உĦಳࣶ/1உħƕרϠࠊ +++++ ׬ग़Ǹऀ͑
0..0உĦಳࣶ/2உħ 0.̲Ϡą 4ĝ5 1ĝƔ 0..0உĦಳࣶ/2உħƔרࡱࠊ ׬ग़Ǹऀ͑ ׬ग़Ǹऀ͑
0..1உĦಳࣶ/3உħ/..ĝ0.. +++++ 3ĝ6 0..1உĦಳࣶ/3உħƖרϠࠊ +++++ ׬ग़Ǹऀ͑
0..2உĦಳࣶ/4உħ 1.ĝ2. ౪൰ 1.ĝ3. 0..2உĦಳࣶ/4உħƗרੈࠊ ׬ग़Ǹऀ͑ ׬ग़Ǹऀ͑






























































































(1) Ҳ৵ষ೮֏ؽ࣢঵, 2006ై, 75ญѤ, ಣનӥƶѻ঴ࡍ૰ি൝٫ࢥƶഓҤ½ޙি½਴ࢽ
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໊ࣕǮǴȃǊࢫີƶ BOD¹SS ࣩ׫ǚ๋இưƟƧ 2 ࠰໊ࣕƶ๢ 1.5 ౵ƳǊƲǓƛưƓǑ¹
ܑ໓இ¹ډޤஇƲюຩѻࣩ׫ධ඲ƶӬದƔාǆǔƮƌǓº
¸1995 ైƳǥȤȮǻƶȂȦȐȃܞҭપԙƶڽףǫȦÓȒƓǑඦݥƝǔƧॠƟƌଃਬƶન







ƟƧº۔޲ Anammox ǚԩພƟƧ౬঎໊ࣕǲǴȁțƶԏ໔Ƴܕƙ¹50 l ƶຓ৘ƶપٸȥǝ
ǪǺǚԩພƟƮ Anammoxѽஂƶપ໷౶ຩƳշơǓڽףǚࡑࠍƟƮƌǓº















NH4-N ư NO2-N ƓǑƲǓݜ঵ฤ֞౶૰ǚ߹ƫƮ¹߅ైஶƳ௻ǑǔƧڤүǚǊưƳƟƮ¹
૕ઑƶࢩஓධ඲¹֏ࡐƶ׼רධ඲¹ാҼ໷ƶƓƙධ௖ǚܞബƟ¹૜֛յƳ T-Nຓ৘ࣩ׫ੱ
ஶ 1.0kg-N/m3/d ǚૄ঵ơǓºܮƳ¹ƛǔǆƯƳ 50źȥǝǪǺƯ௻ǑǔƧޚપଃਬࣩ׫ੱ
ஶ 2.5 kg-N/m3/dǚरӖǓࣩ׫ੱஶǚૄ঵ơǓƛưǚ๋ࠉƟƮ༫੶໊ࣕࠟۊǚ݉Ǝº
ōâPVA ǭȦȎÓǵǚ૕ઑươǓ Anammox ໙௫ࣽƯ¹Ʊƶ୷ஶƶݗƌଃਬࣩ׫ੱஶƔૄ
঵ƯƕǓƓ¹NH4-N ư NO2-N ƓǑƲǓݜ঵ฤ֞౶૰ǚ໙హ֏ࡐưƟƧ༫੶໊ࣕࠟۊƯڸ
௟ơǓº
Ŏâॠ֩૕ઑưƟƮȝȦȃǶȤȚǾǪǴǚࡷǒरƚ¹ƛǔǚ೰ি൝૕ઑươǓरܕ໙۞୩
ࣽ Anammox ȥǝǪǺǚ߁ৄƟ¹ƥƶ໔Ʃरƚװ௫ư¹ޚપ௛ૄҧౖƲ T-N ຓ৘ࣩ׫ੱஶ
ǚฯǑƓƳơǓº
ŏâڽףࡋƯॠ֩ƳӬದƟƧ૒Г੊Ưƶ NH4-N ࣩ׫ධ඲ƯƊǓ Single Stage Nitrogen










Anammoxಶ҃ƔۉଙưƲǓ T-Nຓ৘ࣩ׫ੱஶ 0.6kg-N/m3/d୷ஶǚ 2ȱڧƯૄ঵ƯƕƧƔ¹





ೝࢲƔ 1.03 ưࣹƝƲ PVA ǭȦȎÓǵǚ૕ઑươǓຓ໷ 2.15 l ƶ໙௫ࣽȥǝǪǺǚ¹ࣕ




ೝࢲ¾1.96¹൲جܛٻ¾21.7łâǚ૕ઑưƟƮ 0.65źࢩஓƟƧຓ໷ 1.62 l ƶरܕ໙۞୩ࣽ
ǦȤțȥǝǪǺǚܲૼƟ¹Anammox ѽஂƶࢥ৘ࠟۊǚ݉ƫƧºƥƶڤү¹ޚࣖƶōȱڧ
Ʒઁƶ૕ઑư௬୷ஶƶ໔ƩरƔǒǚ࠷ƟƧǊƶƶ¹߹ພƟƧȝȦȃǶȤȚǾǪǴƶໞٻƔ










¸ƛǔǆƯƶ 50 lຓƶഩॎരǚࢩஓƟƧપٸरܕ໙ǦȤțȥǝǪǺƳǐǓ Anammoxƶঀ
ੱ໔ƩरƚƯƷ¹T-Nຓ৘ࣩ׫ੱஶƔ 0.5ô0.6 kg-N/m3/dƳૄƟƧ૫ӭƯ 50ష୷ஶƶȤǫ
ǺǟțƔऺƳۂǑǔ¹ƛƶ֛յǚƌƓƳ૜ࢹơǓƓƔ๓ભƯƊƫƧºݶైஶƶ౶ຩࠟۊƯ
Ʒ¹ാҼ໷ƶƓƙධǚƛǔǆƯ଀৘ƟƮƕƧ Anammox ѽஂƶ౶ຩȉǡȊǡƳ֏ƭƌƮ¹





ƛƶڤү¹౶ຩ 5 ȱڧƯ T-N ຓ৘ࣩ׫ੱஶ 1.0 kg-N/m3/d ǚૄ঵ơǓƛưƔƯƕƧºƥ





Ʈ¹௾Ƴ໊ࣕ঎ƶ NO2-N ౔ஶƔ 20mg/l ǚڡƟƮѠƐƲƌǐƎƳാҼ໷ƶƓƙධƳໜϼƟ
Ƨºƥƶ౶ຩڤүǚ¹ইÔōƳ࠷ƟƧº
¸ইÔōƳ࠷ƟƧǐƎƳ¹Ȥǫ֛ƲƟƳࣔଳƳ T-Nຓ৘ࣩ׫ੱஶƔݗǆǒ¹ф஛Ӭࠀ 3ȱ
ڧƯ T-N ຓ৘ࣩ׫ੱஶ 3.0 kg-N/m3/d ǚૄ঵ƯƕƧºƥƶۼǊ T-N ຓ৘ࣩ׫ੱஶƔࣔଳƳ















































¸ೝࢲƔ 1.03ƶ PVAǭȦȎÓǵǚ૕ઑưƟƮ 20ĊƶۂƓƙຓ໷Ư߹ພƟƧຓ໷ 2.15 lƶ








ˆ ȝȦȃǶȤȚǾǪǴǚ೰ি൝૕ઑươǓरܕ໙۞୩ࣽ Anammox ȥǝǪǺƶ໊ࣕ
௾঴ƶڸ௟
ȎÓȦৄ੧ȒȨǶǴƓǑದিơǓ߄ǒƓơǚે঎¹঵ٸ¹૛Ҡ໊ࣕơǓƛưƳǐǒ௻Ǒǔ
Ǔໞٻ¸10ô15mm ƶȝȦȃǶȤȚǾǪǴǚ Anammox ѽஂƶ౶ຩ૕ઑưƟƮԩພƯƕǓ
































































































































































ȥǝǪǺư PVA ǭȦȎÓǵǚ໙௫૕ઑươǓ໙௫ࣽȥǝǪǺǚພƌƮ¹Anammox ѽஂƶ
પ໷౶ຩƳƬƌƮڸ௟ƟƮƕƧºƥƶڤү¹ഩॎരǚ૕ઑươǓरܕ໙۞୩ࣽٸȥǝǪǺ
ƯƷ¹50źǆƯƶǴǬÓȦǝǾȒƳ঵ܐƟ¹࠯յƷƓƓǓǊƶƶ T-N ຓ৘ࣩ׫ੱஶ 3.0
kg-N/m3/d ǚૄ঵ơǓƛưƔƯƕƧºǆƧ¹15 l ຓƶഩॎരǚ߹ƫƧरܕ໙۞୩ࣽٸȥǝ
ǪǺƯƷ¹3ȱڧưƌƎ૜֛յƳ T-Nຓ৘ࣩ׫ੱஶ 3.0 kg-N/m3/dǚૄ঵ơǓƛưƔƯƕ¹









ƙƲƌƛư¹ݗ౔ஶƶ NH4-N ǚս๺ơǓ౬঎ƯƊǔƸ¹1.0 kg-N/m3/d ƶ T-N ࣩ׫ੱஶǚ
ૄ঵ơǓƛưƔƯƕ¹SNAPࡑພҠƳ๋ࣕǚƬƙǓƛưƔƯƕƧº
Ő¼ H18ైஶƶ๋இ½๋഍
































½Pham Khac Lieu, Ritusuko Hatozaki, Hayato Homan and Kenji Furukawa: Single-Stage
Nitrogen Removal Using Anammox and Partial Nitritation(SNAP) for The Treatment of




½Pham Khac Lieu, Tran Hien Hoa, Le Cong Nhat Phuong, Luong Ngoc Khanh, Tran Hieu Nhue




½Pham Khac Lieu¾Nitrogen removal from landfill leachate using single-stage process
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¸ݗҜȜǺȮದݏƳƷࡑຓ৘ 8 lƶ֞Ӥጂዌٸದݏ੊ǚ߹ພƟ¹Ҝஶǚ 56ąƳর۽ƟƧº
ǆƧ੊ఝњƶ pŜƷ pH ǮȮȃȨÓȤÓƳǐǒ 7.5 Ƴর۽ƯƕǓǐƎƳƟƧºГషƳГӖ
ƶ draw-and-fill ධ࠿Ư໊ࣕࠟۊǚ݉ƫƧºԩ঴ѽஂ੊ƳƷࡑຓ৘ 1.1 l ƶǝǪȥȦৄȥǝ








ࡑۊƳພƌƧת൨఻߄ࢮњƶ BOD5Ɣ 27600 mg/l¹TOCƔ 9470 mg/l¹۞ٺൟ(SS)Ɣ 58.6 g/l





ȦƯ๢ 60%ƯƊƫƧƔ¹BOD5Ɣ 90.0%¹ਙ๺֞߱Ʒ 99.7%Ɣࣩ׫ƝǔƮƌƧºǣǴȃȨ






































































ǑƲƗƲǓư¹ޙƻ DO ౔ஶƔכڜƳरअƟƧºDO ౔ஶƔ౶ຩӬࠀ࠯ƶ૮ƳǆƯरअƟ
ƧưƛǕƯআ߱ದݏƷࢗ໦Ɵ¹ࡑްƳƥƶ࠯஝ƶǣǺȉÓȦ౔ஶǚ੯୩ƟƧưƛǕ¹ڸࢽ
ۙӧϱҟƯƊƫƧºƥƶưƕƶ౶ຩ࠯յƷ 13࠯յ¹ি঵আ߱౔ஶƷ 42.7 g/lƯƊƫƧºॅ




C38ÖC57BL/6ƶڈǚພƌƮ in vivoܨࡿᗡࠟۊǚ݉ƫƧºޚࣖƳ C38ƶڊન౶ຩƳǐǒ
ٺ঵ƟƧ۞ٺࡿᗡǚஃࢽƟ¹in vivo ܨࡿᗡࠟۊƶƧǉƶЃोǚ݉ƫƧºࡿᗡЃोۼ 14 ష


















Fig. 2¸C38 / C57BL/6ഓҤڈƳƒƙǓࡿᗡઑ৘ƶډష඄Ҡ



















ǑƓƳƲƫƧƶƯ¹șǡǴڥঽଇƶԇǰǟȃǦǟȮƶ໷ǚ ELISA kit ǚພƌƮ੯୩ƟƧº
ǰǟȃǦǟȮƷ¹ܨࡿᗡƳշǗǓưƝǔƮƌǓ Th1 ٸǰǟȃǦǟȮƯƊǓ IFN-, IL-2 ƒ
ǐƻ IL-12ƶ౔ஶǚ੯୩ƟƧºઓओưƟƮ¹௬ࢢ༌ƶ normal (ࡿᗡƲƟșǡǴ)ƶڥঽଇƶ
ǰǟȃǦǟȮ໷ǊƊǗƣƮ੯୩ƟƧº
ڥঽଇƶ IL-2 ౔ஶƷ¹൹ऑ଒ƒǐƻॅ੧আ٫ƯƷ control ٫ƳೝԔƟƮٲܕஇƳ੢ҦƟ































NH3 + O2 + 2H+ + 2eô ğ NH2OH + H2O (1)
NH2OH + H2O ğ NO2ô + 5H+ + 4eô (2)




ǨÓݏਬưƟƮ nitrite reductase Ɣ૯ǑǔƮƌǓºNitrite reductase ƳƷ௷ǚսǈǊƶư






݁ឡࠟۊࠟ໬ưƟƮ¹2004ై 7ڧ 27షá݁ឡਕâ¹8ڧ 27షá݁ឡ 14షۼâ¹9 ڧ 13
షá݁ឡ 1 ȰڧۼâƳ݁ឡك(K)ưೝԔઓओك(H)ƶƥǔƦǔ 4 ҸࣗƳƒƌƮ¹ǆƧ¹8 ڧ
16 షá݁ឡଽۼâƳ݁ឡك(K)ƶ 4 ҸࣗƳƒƌƮ¹ǴȁȮȧǴǮǝǰȮȒȤÓພƌƮޡஂ
Ɵ¹र਽áഒ਽Ø-1.0 cmâ¹ଇ਽á-3.0Ø-7.0 cmâ¹ҟ਽á-18.0Ø-22.0 cmâƳൟӋƟƧǊ
ƶǚ¹ൟ৖ພࠟ໬ưƟƧº¸୫ࡐࠟ໬Ʒ 8000ög 4ąƯ 10ൟյѸढ़ൟ໐Ɵ¹रনњǚյڝ
঎ưƟƮൟ৖ພࠟ໬ưƟƧºିடƷ PBS Ư৽िƟƮޙஶѸढ़ൟ໐Ɵ¹ିட൝ǚ DNAଋࢽ
ພƶࠟ໬ưƟƧº
b) ݁ឡࠟۊࠟ໬ƓǑƶ DNAƶଋࢽ
¸ࠟ໬ƓǑƶ DNAƶଋࢽƷ¹Fast DNA SPIN Kit for soilǚພƌƮГ൉ӡ໴ƟƧධ඲Ư݉ƫ
Ƨº




੢൒ƟƧ 491 bpƶ DNA૨අƳઓƟƮǪȨÓȮӕ৖ǚ݉ƫƧڤү¹௻ǑǔƧޚؼѴࡾƷ
ơǁƮ UnculturedƯƊƫƧºǆƧ¹݁ ឡۼƶҟ਽ǚࣩƌƮ¹ơǁƮƶ਽ƳƒƌƮ Uncultured




oxidizing bacteriaâƳǐƫƮ NH4+ƓǑ NO2ôǀƶ඄՘Ɣ݉ǗǔƮƌǓư݂ƐǑǔƧº
b) nirS, nirKЋஞࠃ໹Џǚ഍இưƟƧǪȨÓȮӕ৖
¸nirS ƒǐƻ nirK ໹Џǚ഍இưƟƮǪȨÓȮӕ৖ǚ݉ƫƧưƛǕ¹nirS ໹ЏƳƬƌƮƷ
DNA ૨අƶ੢൒ƔۂǑǔƧƔ nirK ໹ЏƳƬƌƮƷ੢൒ƔۂǑǔƲƓƫƧºȪǲȮȃȮࢍ
ඈƶѭվЏ୫ࡐǰȮȒȦƳƒƌƮǊ¹nirS Ʒ੢൒ƟƧƔ nirK Ʒ੢൒ƟƲƓƫƧưƶඦݥ




ࡾƶǃưǛƱƔ uncultured bacterium cloneƯƊƫƧº
¸रࢿƟƧǐƎƳ¹ǰȮȒȦƶ॥ஶǌ݁ឡਕۼƳշǗǑƢ¹uncultured ǪȨÓȮƳؼѴƲ
ǪȨÓȮƔࡶƯƊƫƧƔ¹௻ǑǔƧǪȨÓȮƶƎƩൟ་ƯƕƧǊƶƷਙƮ Proteobacteria
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Ǒ¹E=7 Ҧ঎ൟӕݏਬǚ๺Ɵ¹ƓƬख߱ճیౖƔ૯ǑǔǓ GVahidc^Ve^X`Zii^^ ƶؼѴެ
ظƔ¹෭ȥǝǪǺÓƶଃਬࣩ׫ƳપƕƗ֒ຌƟƮƌǓƛưƔ঍୩ƝǔƧº











ȆÓƳƬƌƮ¹PHB ൧งǚ૒Г૛ਬےươǓ Giltay ౶૰ƯƶিА¹ƒǐƻख߱ճیౖǚ
๺ơǓǊƶǚਏવƟ¹ޚࢗஇƳޚǊ໴ܚƲিАǚ࠷ƟƧǊƶǚ¹PHBࠢҠ঴ેଃެظ K2F
ԵưƟƮϱݔƶࡑۊƳ׼ƟƧºFig.1 Ƴ¹PHB ൧งǚ૛ਬےươǓ Giltay њઑ౶૰Ưƶি
А¹౶૰ॐƶো඄¹ƒǐƻǻÓȤțըఝƳದিƟƧଃਬǧǴি঵ǚ࠷ơ࡛२ǚ¹Fig.2 Ƴ
Giltay Շஔ൲಻౶૰ƳƒƙǓ K2F ԵƶǮȨȆÓǚ࠷ơºƲƒ¹෭౶૰Ʒख߱ѻư pH ࠉ࠷
๣ƶ Bromothymol BlueáBTBâǚսǛƯƒǒ¹K2F Եƶ੢ौƳǐǒख߱ƔճیƝǔƮ pH
ƔरअơǓƛưƯ౶૰ॐƔো඄ƟƮƌǓƛưƔൟƓǓº
¸¸
Before K2F growth ¸ After K2F growth
Fig.1 Growth of strain K2F and denitrification in Giltay liquid medium with PHB as a sole carbon source
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Fig.2 Colony of isolated PHB-assimilating denitrifier strain K2F
'E=7 ࠢҠ঴ેଃެظ @'; Եƶ௬୩
@'; ԵƷ¹ǫȤțЧ঴ƶᎫظƯඏโƶ੻޲Ɣ࠷މƝǔƧº;^\#' Ƴਜ਼ލٸ஢ࠃۉ೰؛
࡛२ǚ࠷ơº&+HgGC6 ƶǃǄਙସá&).*Wehâƶ 9C6 ౴༞Ƴ֏ƭƗ੏௬঴ڸߊƶڤү¹@';
Եƶ &+HgGC6 ౴༞Ʒ Ralstonia mannitolyticaƳ &%%Ɵ¹GVahidc^Ve^X`Zii^ Ƴ ..ϱरГ
૸ƟƧºǆƧ¹IVWaZ& Ƴ࠷ơি൝ԙஇ࣡঴ࡐƳƬƌƮ¹շ༫൫ڼחƻ 7Zg\Zn’hBVcjVa
C^ci]:Y^i^dcǚߣओ½ڸ௟ƟƧڤү¹@'; ԵƷ GVahidc^VੳƶެظƳ֟ੳƝǔƧºƥ
ƛƯ¹GVahidc^V ੳެظƳƬƌƮƝǑƳधެƲ &+HgGC6 ੏௬঴ƒǐƻ࣡঴ࡐǚೝԔƟƧ





Characteristic Result Characteristic Result
Nitrate reduction + Assimilation of
Indole production -    Glucose +
Acid production from glucose -    L-Arabinose -
Oxidase +    D-Mannose -
Catalase +    D-Mannitol -
Arginine dihydrolase -    N-acetyl-D-glucosamine +
Urease -    Maltose -
ß-glucosidase -    Potassium gluconate +
Protease -    n-Caplinate -






Comamonas denitrificans (AF233880 )
Achromobacter denitrificans (AXY278451)
Burkholderia mallei (S55000)






Fig.3 16S rRNA-based phylogenetic tree of stain K2F by neighbor-joining analysis. Number at nodes represent bootstrap values (100
replicates) and the scale indicates 0.1 nucleotide substitution per nucleotide position.
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ǑฯǑƓƲǐƎƳ¹๢ &%%b\"C$a ƶख߱Ʒ஗Ҧۼ (% ࠯յϱఝƳऎࡉƟ¹ψख߱ƶ଀৘Ǌ




























;^\#)E=7 ǚ૛ਬےưƟƧ @'; Ե౶ຩ࠯ƶख߱½ψख߱౔ஶډ࠯඄Ҡ
࠰Ƴ¹@'; ԵƶিАƒǐƻख߱ેଃౖƳշƟƮ¹֏ਨিАऽڨƯƊǓҜஶư e= ƶы؜ǚ
ଳǁƧºࡑۊƷǪǣȮ߱ȅȃȥǡțǚ૛ਬےưƟƮ¹ख߱ǚ஢ࠃࢄຓઑưƟƮ஗ҦƟƧ౶
૰ǚພƌ¹ࣗ୩ƶҜஶ¹e= ǚ০୩ƟƮ݉ƫƧº;^\#* Ƴԇ০୩ҜஶƯƶ @'; ԵƶিАإਅ
























































¸;^\#, Ƴԇ০୩ e= Ưƶ @'; ԵƶিАإਅư ;^\#- Ƴख߱ેଃౖƶډ࠯඄Ҡǚ࠷ơº@';
ԵƷ e=*#%Ø,#% ƶյƯিАҧౖƯ¹e=+#% ƳƒƌƮޚǊ໴ܚƲিАǚ࠷ƟƧºǆƧ¹;^\#-


















































;^\#,@'; ԵƶিАƳחǄơ e= ƶы؜¸;^\#-¸ख߱ճیౖƳחǄơ e= ƶы؜
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Ƹ»ޚǊৼƌ SB-1-3 ܛá॥ஶ 20mâƷݔаƳઓƟƮ๢ŌషƯ҃ௗƟ঎ϳȏÓǪǚٺ঵
ƟƮƒǒ¹॥ஶƶ॥ƌ SB1-2 ܛƶ૰ҟ঎฻ǐǒǊ֏୫࠯Ư 15Ż୷ஶݗƌϳ૷Ƴ঎฻ǚ
࠮ƫƮƌǓƛưƓǑઁƶ 3 Ѝƶ૰ҟ঎ưƷః໔ƟƧખ঎਽¹Ƭǆǒଉ঎ưƟƮ੻޲Ɵ
ƮƌǓƛưƔ࠷މƝǔǓ¼Гධ¹SB1-4á॥ஶ 200mâƷݔаƳઓơǓ҃ௗƷۂǑǔƢ¹




¸¸ӥվ൉ƶհ੯Ѝ B-2ƶ MP ȌǾǦÓǲǴȁțƳǐǓكյ঎Ϝ੯୩ƳƒƌƮ»૰ഒ฻ǚ

































ƟƧڤү¹SB2 ǌ SB4 հ੯ЍƷ 200Ø300 ై୷ஶƶ 14C ైનǚ࠷ơƔ¹ӥ୫հ੯Ѝ SB4
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of rainfall and land use on nitrate transport of coastal groundwater
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Fig. 1. Classified images based on the tideland sediments using the LANDSAT TM data on (a) June





ƳƒƌƮ»1975Ø2000 ైƶյƳڧ 1 ӖƶԥݜƯ௻ǑǔƧӥ฻Ҝஶư 4 Ƭƶюຩѻ౔ஶƶ
ȂÓǺǚӕ৖ઓनưƟƧºਕైஶƷ૒඄໷ƳઓơǓ࠯ِյܲ੧ƶଋࢽ඲ư࠯ِյൟരȝȂ
ȥȮǫ඲ǚ୩࠿ҠƟƧƔ»෭ైஶƷƛǔǑǚં඄໷ƳԉତƟƧº
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Landsat–5 TM ƶҧࠜЏȂÓǺƶݜ঵໊ࣕƳǐǓӥॐư૒඄໷½ં඄໷ӕ৖ƳǐǓ NH4-N








































Fig. 2. Estimated distributions of the concentrations of four nutritive salts over the Ariake Sea.
MCK and SK denote space-time models by multivariate standardized ordinary cokriging and
single variable ordinary kriging.
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Fig. 3. Comparison of (a) true color composite image of band 1 (blue), 2 (green), and 3 (red) data of
the Landsat–5 TM on November 10, 2000, with two estimation maps of the concentration of
NH4-N by (b) multivariate standardized ordinary cokriging and (c) single variable ordinary
kriging in November 2000. The turbidity of the sea water, shown by the unclearness of the






ơǓƧǉƳ»LANDSAT TM ȋȮȄ 6 ȂÓǺǚࡷǒహǔƧં඄໷ӕ৖ƳǐǓӥ฻Ҝஶ঍୩
ൟര»ƒǐƻԇ੯஝Ưƶ঍୩૮ǌࡑ੯ȂÓǺǚພƌƧǥÓȂǞȅȥ½ǪȥǩȮǫƳǐǓൟ








৖Ƴ֏ƭƗ঍୩ൟര(b)»ԇ੯஝Ưƶ(b)ƳǐǓ঍୩૮ƶ OK ൟര(c)»ƒǐƻƛǔǑ 3 Ƭƶ
ൟരǚພƌƧऽڨപƕ঍୩ൟര(d)ǚ Fig. 4 ƯೝԔơǓºƛǔƓǑ(d)ƳǐǔƸҜஶƶൟര
ೆ϶ưِյஇ඄ҠƔ੢ҦƟ»ইଇƶռƯ϶ƫƧ൉ൟƶǐƎƳ»ؤࣗஇƳݗҜЏǌୢҜЏƔ
۔ǔǓƛưƔǗƓǓº
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Ƴ৅੩ѭվЏƳǊݗҜЏƔ۔ǔǓº7ڧƷཚҁưཚܔưƶҜஶތƔ௾ƳપƕƗ»10°CؼƗ














Ƨ٠෭൲๝੩ƔגƳݗҜЏƳ඄ǗǓºƥǔƓǑ 4 ڧҟࣉØ5 ڧǆƯƶ૜֛յƳ঎Ҝܲ੧Ʒ
પƕƗ඄ҠơǓºơƲǗƩ»ݗҜЏƔ঎൲ධܕƳಏƗڋƔǓǐƎƳƲǒ»ഒ਽പؼƶҜஶ
Ɣ੏ઓஇƳݗƗƲǓº5½6 ڧƳƷ»঎॥ 5 m പؼƔޚǊݗƌưƌƎؘฒ॥ƌൟരȌǺÓ
ȮƳƲǓº
֡ҜƔ௾Ƴݗƌ࠯֛Ƴ଎๋ơǓư»7½9 ڧƶȌǺÓȮƷ་ࠨƟƮƒǒ»ݗҜЏƷӥ฻
ؼƗƳࢥଇơǓºਕࢿƶǐƎƳ 7 ڧƷӥ฻Ҝஶƶ૰ЏތƔપƕƌƔ»ഒ਽ư঎॥ 30 m Ư




ƛưƔฯǑƓƯƊǓº๺ฯӥƳǊǣȦȆÓȆȢƶы؜ƔחǛƨ 1997 ైƷ 9 ڧƶٲܕƳؼ
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Fig. 4. Comparison of four sea surface temperature distributions constructed by (a) ordinary kriging
of the measurement data, (b) multivariate regression analysis using LANDSAT TM thermal
band data, (c) ordinary kriging of the estimated temperatures at the 43 stations in (b), and (d)
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combination of (a), (b), and (c). Circles denote the local high or low temperature zones of






Ø16 ైஶƳƓƙƮϋਮӱ༃ߤ৅ཅƓǑ๺ฯӥѭվ൉ǆƯǚઓनೆ϶ưƟ»AMT ඲ư MT
඲ƶ൮ພƳǐǓ૰࠶֡ô૰஢໙૖ލǚࡑࠍƟƧº෭ైஶƷ੯୩ȂÓǺƶӕ৖ǚॳகƝƣƧº
ǆƢ»AMT ඲ư MT ඲Ƴǐǒ௻ǑǔƧۂƓƙೝ୰ܨǐǒ२ƶೝ୰ܨൟരǚמǉǓƧǉ
Ƴ»ԇ੯஝Ư঎൲ં਽ܲ੧ǚҡ୩ƟƧ 1 ࠰یǟȮȋÓǳȢȮӕ৖ǚ݉ƫƧºƛǔǚ 3 ࠰یޚஉ
Ҡۍ໊ƳǐƫƮ඗յơǓƛưƯ»3 ࠰یஇƲೝ୰ܨൟരǚ঍୩ƟƧºƥƶڤү»Fig. 6 Ƴ࠷ơǐƎƳ»1 km
ϳৼƳ 2 ڈ௚ƶ૰ҟ঎໙ǔƔ঍୩Ưƕ»ƛǔƷ૰ഒ฻ؼƗƯƶ૰ҟ঎ڈư௬ƠٲܕƯƊǓƛưƔฯǑƓƳƲ
ƫƧºǆƧ»഍ݗ-2000Ø -4000 m Ƴ॥਽૰ҟ঎ڈƔ੻޲Ɵ»ര஡৵૨਽ƶѩସ൉ƯપƕƗ඄ҠơǓ௾ଦƔ
ۂࢽƝǔƧºơƲǗƩ»૨਽Ɣ॥਽૰ҟ঎ڈƳы؜ǚחǄƟƮƌǓư݂ƐǑǔǓº
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Fig. 5. Vertical cross-sections of pseudo-3D water temperature model along the center line of the
























2nd Deep Hydraulic Basement
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Fig. 7. Comparison of vertical cross-sections along N-S by (a) 1D inversion of simulated apparent




ƧǉƳ»э݇ٸӥ୫஢֡૖ލ඲Ƴǐǒ॥ஶ 50 m ǆƯƶೝ୰ܨൟരǚฯǑƓƳƟƧºƛǔ
Ʒ»ॶܞஇƳ஢໙ǚ໙Ɵ»૰ҟƶೝ୰ܨൟരǚמǉǓ஢֡૖ލೝ୰ܨ඲ƶ 1ƬƯƊǓº੯
ਅƷ 4෭০ƙ»੒ѩସƷ 14 kmƯƊǓº
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߱ѻ౔ஶϴ੻঴ǚڸ௟ƟƧºڤүǚ Fig. Ōƒǐƻ Table
ŌƳ࠷ơºƛƛƯ¹SV (ِյੱஶ¹Space velocity)ưƷ
Fig. 1 Effect of arsenate concentration in
feed on columnar adsorption of arsenate.
Ē 10 mM, ė 2.5 mM, ę 0.63 mM, ĕ
0.15 mM.
Conditions¾Column 1.7 mL of wet FVA
(0.4 g in dry). Feed¸10 mM - 0.15 mM
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Table 1 Effect of concentration of arsenate in feed on the adsorption of As (_) by FVA
9.9 mM 2.5 M 0.7 mM 0.17 mMConcentration of As(V) in feed 743 ppm 190 ppm 52.2 ppm 13.0 ppm
pH of feed 7.0 7.0 7.0 7.0
pH of effluents after washing 5.2 4.1 4.2 4.2
Recovery [%] 95.6 98.9 102 109
5 % Breakthrough point [mL/mL-F]* 22.8 38.2 165 448
5 % Breakthrough capacity [mmol/g-F] 0.949 0.407 0.483 0.326
* 5% breakthrough point is defined as the feed volume corresponding to C/C0 =
0.05. Flow rate of feed was 30 h-1 in SV.
1 ࠯յƊƧǒƳǦȤțఝƶטଆޱઑ৘ƶҢ౵ƶຜњǚୋњƟƧƓǚ࠷ơºC/C0Ʒ¹ǦȤț
໙ࢽњଇƶؽੳǟǥȮ౔ஶ(C)ǚ׼רњଇƶȍਬ౔ஶ(Co)ƯࣩƟƧ૮ǚ࠷ơº෭ڽףƯƷ
C/C0=0.05ưƲǓ஝¹ơƲǗƩ 5 %༼ࢽ஝(5 % Breakthrough point)ư¹ƛƶ஝ǆƯƶטଆ໷
ơƲǗƩ 5 % ༼ࢽຓ໷(5 % Breakthrough capacity)ǚמǉƧº




ƕƷ༼ࢽ஝Ʒ C = 0.0005 MƳઓ҃ơǓ஝ǆƯƶ׼רњઑ৘ưƲǓºГධ¹C0 = 0.001 Mƶ
ưƕ༼ࢽ஝Ʒ C = 0.00005 MƳઓ҃ơǓઑ৘ưƲǓºƟƧƔƫƮ¹༼ࢽ஝ǚڡ୩ơǓ৫ઓ
౔ஶƷ Co ƔୢƌǃƱୢƗƲǒ¹༼ࢽ஝ƔǐǒࣹƝƗ಴୩ƝǔǓºƟƧƔƫƮ¹༼ࢽຓ໷
Ʒ CoƔୢƌǃƱୢƗƲǓº
טଆƝǔƧȍ߱ǟǥȮƶຜ໐Ʒ¹ȍ߱ƶ pKa1 _ 2ƯƊǓƶƯȍ߱ƶЧǟǥȮࡾƔ pH 0 (1
M ƶ؊߱঎ຜњ)Ư஢֡இଇ঴ࡾƳƲǒǟǥȮ܉՘ઑƓǑ໐ેơǓƛưƳଆ๋ƟƮຜ໐Ʒ
ޙিǚǊƓƵƮ 1 M ѻ߱Ư݉ƫƧº
FNH3(H2AsO4) + HCl _ FNH3Cl + H3AsO4
(FNH3)2(HAsO4) + 2HCl _ 2FNH3Cl + H3AsO4








੻঴ǚೝԔƟƧº׼רњƶୋњੱஶǚ30, 100, 200 h-1ư඄ҠƝ
ƣƮȍ߱ǟǥȮࡾƶטଆװ௫ǚڸ௟ƟƧºڤүǚFig. 2ƒǐƻ
Table 2Ƴ࠷ơºFig. 2ƶ༼ࢽإਅǚೝԔơǓư¹ȍ߱ЧǟǥȮࡾƶ༼ࢽإਅƳƒƌƮƷ¹
ୋњੱஶǚSV 30 h-1ƓǑSV 200 h-1ǆƯ੢પƝƣƮƌƗư༼ࢽ஝ƔۑࣺƟƮƌǓƔ¹SV 200
h-1ƯǊ༼ࢽ஝ƷࢪൟપƕƗFVAƷȍਬƶטଆƳ໴ܚƳౖ֞ƟƮƌǓưƌƐǓº
Fig. 2 Effect of flow rate on
the adsorption of arsenate
species. Ē SV 30 h-1 ė SV
100 h-1, ĕ SV 200 h-1.
Conditions
Column : 1.7 mL of wet FVA
(0.4 g in dry)

























ƟƧڤүǚ Fig. 3Ƴ࠷Ɵ¹ঝ૮ȂÓǺǚ Table 4Ƴ຤๢Ɵ
ƧºƛƛƯǦȤțǀƶ׼רњƷ঎௶঎(૰ҟ঎)Ƴȍ߱ѻǚ
ǴȌǟǪƟƮଳৄƟƧºȍ߱ѻ౔ஶƷȍਬ౔ஶƯ 0.81ppm
- 0.88ppm(0.011 - 0.012mM)ưƟƧºpHƷ 7ƯƊǒ¹ѻҠ
൝ǟǥȮ¹ख߱ǟǥȮ¹ໝ߱ǟǥȮƶ౔ஶƷƥǔƦǔ¹
8.1ppm(0.23mM), 2.9ppm(0.047mM) Ʋ Ǒ ƻ Ƴ
20ppm(0.21mM)ƯƊƫƧºࢫƫƮ¹ѻҠ൝ǟǥȮưໝ߱ǟǥ
ȮƷƥǔƦǔȍ߱ǟǥȮƶ๢ 20౵ȝȦ੻޲ƟƮƌǓº








Table 2 Effect of flow rate of feed on adsorption of As (_) by FVA
Flow rate in space velocity 30 h-1 100 h-1 200 h-1
Concentration of arsenate in feed [ppm] 13.0 12.3 12.2
pH of feeding solution 7.0 7.0 7.0
Recovery [%] 110 109 106
5% Breakthrough point [mL/mL-F]* 448 377 332
5% Breakthrough capacity [mmol/g-F] 0.326 0.259 0.226
* 5% breakthrough point is defined as the feed volume corresponding to C/C0 = 0.05.
Table 3 Elemental analysis of PAA-B and Diaion SA10A
¸ H % C % N % ¸N (mmol/g)
PAA-B 11.2 58.74 19.75 ¸¸14.1



















0 50 100 150 200 250
Bed volumes (mL/mL-Fiber)
Fig. 3 Adsorption of 1 ppm
arsenate species by FVA, PAA-
B and Diaion SA10A. ĒFVA,
ėPAA-B, ęDiaion SA10A.
Conditions Column : FVA (0.3
g), PAA-B (0.57 g), SA10A
(0.6 g). Wet volume of each
resin was 1.0 mL. Feeding
solution : 1 ppm As(̃) in tap
water (pH 7).
Flow rate : 500 h-1in SV
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Table 4 Adsorption 1 ppm As (_) in tap water by FVA, PAA-B and Diaion SA10A
Adsorbent FVA PAA-B Diaion SA10A
Flow rate of feed in space velocity 500 h-1 500 h-1 500 h-1
Concentration of feeding solution [ppm] 0.81 0.88 0.84
pH of feed 7.0 7.0 7.0
Recovery [%] 104 105 109
5% Breakthrough point [mL/mL-F]* 64.8 19.8 5.7
5% Breakthrough [mmol/g-F] 0.0023 0.0008 0.0002
* 5% breakthrough point is defined as the feed volume corresponding to C/C0 = 0.05.
Table 5 ¸Effect of concentration of feeding solution on the adsorption As (_) in tap
water by FVA
Flow rate of feed 500 h-1 500 h-1 500 h-1 500 h-1 500 h-1 500 h-1
Concentration of
As in feed [ppm] 0.81 2.4 4.8 9.2 51.7 105.1
pH of feed 7.0 7.0 7.0 7.0 7.0 7.0
Recovery [%] 104.2 95.6 105.2 95.6 104.5 102.5
5% Breakthrough point
[mL/mL-F]* 64.8 51.8 75.6 58.1 20.6 14
5% Breakthrough
[mmol/g-F] 0.0023 0.0055 0.0161 0.0237 0.0472 0.0652

















Table 6 Effect of concentration of feeding solution on the adsorption As (_) in tap water
by PAA-B
Flow rate of feed 500 h-1 500 h-1 500 h-1 500 h-1 500 h-1 500 h-1
Concentration of As in
feed [ppm] 0.88 2.4 4.8 9.19 50.97 100.2
pH of feed 7.0 7.0 7.0 7.0 7.0 7.0
Recovery [%] ]105 98.4 91.2 93.4 101 105
5% Breakthrough point
[mL/mL]* 19.8 12.3 6.7 9.9 10.1 8.6
5% Breakthrough
[mmol/g-F] 0.0008 0.0013 0.0014 0.0040 0.0228 0.0382
















Fig. 4 Effect of concentration of
feeding solution on uptake of
As(̃) by FVA
Column : 1.0 mL of wet FVA
(0.3 g in dry)
Feed: As(̃) (pH 7.0) Flow rate












Fig. 5 Effect of concentration of
feeding solution on the adsoprtion
As(̃) by PAA-B
Conditions
Column : 1 mL of PAA-B (0.58 g)
Feeding solution: As(̃) (pH 7.0).
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1. Masayasu KAWAHARA, The Extraction and Separation of Nickel, Cobalt and Copper using
Solvent Impregnated Resin made from LIX 84-I and XAD-4,Metallurgical Review of MMIJ,
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